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Objective
To define the relevance of treating renal artery aneurysms
(RAAs) surgically.

Summary Background Data

Most prior definitions of the clinical, pathologic, and manage-
ment features of RAAs have evolved from anecdotal reports.
Controversy surrounding this clinical entity continues.

Methods

A retrospective review was undertaken of 168 patients (107
women, 61 men) with 2562 RAAs encountered over 35 years
at the University of Michigan Hospital. Aneurysms were soli-
tary in 115 patients and multiple in 53 patients. Bilateral RAAs
occurred in 32 patients. Associated diseases included hyper-
tension (73%), renal artery fibrodysplasia (34%), systemic ath-
erosclerosis (25%), and extrarenal aneurysms (6.5%). Most
RAAs were saccular (79%) and noncalcified (63%). The main
renal artery bifurcation was the most common site of aneu-
rysms (60%). RAAs were often asymptomatic (55%), with a
diagnosis made most often during arteriographic study for
suspected renovascular hypertension (42%).

Results
Surgery was performed in 121 patients (average RAA size 1.5
cm), including 14 patients undergoing unilateral repair with

contralateral RAA observation. The remaining 47 patients (av-
erage RAA size 1.3 cm) were not treated surgically. Opera-
tions included aneurysmectomy and angioplastic renal artery
closure or segmental renal artery reimplantation, aneurysmec-
tomy and renal artery bypass, and planned nephrectomy for
unreconstructable renal arteries or advanced parenchymal
disease. Eight patients underwent unplanned nephrectomy,
being considered a technical failure of surgical therapy. Dialy-
sis-dependent renal failure occurred in one patient. There
were no perioperative deaths. Late follow-up (average 91
months) was available in 145 patients (86%). All but two arte-
rial reconstructions remained clinically patent. Secondary re-
nal artery procedures included percutaneous angioplasty,
branch embolization, graft thrombectomy, and repeat bypass
for late aneurysmal change of a vein conduit. Among 40 pa-
tients with clearly documented preoperative and postopera-
tive blood pressure measurements, 60% had a significant de-
cline in blood pressure after surgery while taking fewer
antihypertensive medications. Late RAA rupture did not occur
in the nonoperative patients, but no lessening of this group’s
hypertension was noted.

Conclusion

Surgical therapy of RAAs in properly selected patients pro-
vides excellent long-term clinical outcomes and is often asso-
ciated with decreased blood pressure.

Renal artery aneurysms (RAAs) are uncommon, occuiMost clinicians will likely encounter this entity as an inci-
ring in approximately 0.09% of the general populaton. dental finding, as more frequent magnetic resonance imag-
ing, computed tomography, and arteriographic studies are
being performed for other diseases. The clinical features and
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Because of the lack of clarity surrounding these unretelephone interviews. The latter focused on whether further
solved issues, a single-institution study of macroscopigenal artery interventions were performed, the patient's
RAAs was undertaken to define their clinical features, surblood pressure status and what medication he or she was
gical management, and outcomes. Further, as endovasculeurrently taking, and whether renal function was normal or
therapy advances and becomes more common for all vasvhether hemodialysis was required. The study was ap-
cular diseases, the long-term outcome and durability oproved by the University of Michigan Institutional Review
surgical treatment of RAAs needs to be documented foBoard (#1999-511). Statistical analysis was by paired and
comparison. This study builds on a prior report of 72unpairedt test, with significance assigned &t = .05.
patients with 94 RAAs from our institutioh. Kaplan-Meier calculations were performed and interpreted

in a similar manner.

METHODS
RESULTS

A review was undertaken of 168 patients with 252 RAAs
encountered at the University of Michigan over a 35-year The mean patient age was 51 years (range 13-78).
period from 1965 to 2000. Renal artery aneurysms assocomen outnumbered men 107 to 61. The mean gravida rate
ated with trauma, dissections, and connective diseases suamong the women was 3 (range 0—11). Associated vascular
as polyarteritis nodosa were excluded from this reportdiseases and risk factors included 34% with renal artery
Similarly, mural dilations associated with medial fibrodys- fibrodysplasia, 25% with concomitant arteriosclerotic oc-
plasia of the renal artery were not included in this study.clusive lesions such as peripheral vascular disease or coro-
Patient demographics and common vascular risk factoresary artery disease, 15% with a history of or current use of
were assessed, including tobacco use, coronary and periptobacco, and 6.5% with aneurysms, including those of the
eral arterial occlusive disease, diabetes, hypercholesterakorta and splenic artery. Hypertension was documented in
emia, and hypertension. Hypertension was defined as &3% of patients with a first-encounter mean blood pressure
blood pressure exceeding 150/90 mm Hg or current drugf 155/94 mm Hg. The mean duration of hypertension in
treatment for a prior diagnosis of hypertension. Admissiorthese patients was 109 months before being treated for their
or first-encounter blood pressures and the most recent foRAAs.
low-up blood pressures were noted. Renal function was Most patients had RAAs discovered incidentally because
recorded at similar time points before and after surgery. Amost were asymptomatic (55%). Pain presumed related to
serum creatinine level of 1.5 mg/dL or greater defined renatheir aneurysm affected 29 patients, and 14 patients pre-
insufficiency. Initial RAA diagnosis was suggested or doc-sented with hematuria attributed to their aneurysms. Symp-
umented by plain abdominal radiographs, intravenous pytoms, when occurring in other patients, were less specific in
elography, computed tomography scan, arteriography forelation to the presence of a RAA. Three patients presented
evaluation of possible renal vascular hypertension as well agith acute overt RAA rupture. Diagnosis was made in 42%
other diseases, and magnetic resonance angiography. Alf the patients by arteriography for suspected renovascular
guantitative RAA measurements were made by arteriograhypertension; 15% had RAAs defined by arteriography per-
phy or directly at the time of surgery. formed for reasons unrelated to suspected renal artery dis-

Surgical therapy was categorized as a RAA resectiorease. An initial RAA diagnosis was suspected by plain
with a primary or patch angioplastic closure or segmentahbdominal radiographs in 14% and computed tomography
renal artery reimplantation; RAA resection and interpositionscan in 10%.
grafting; and nephrectomy. Nephrectomy was classified fur- The average number of RAAs per patient was 1.5. Most
ther into two categories: one, planned nephrectomy fopatients had solitary RAAs (115 patients), but 53 hadl-
anticipated unreconstructable renal artery or arteries resultiple RAAs. Bilateral RAAs affected 32 patients. RAAs
ing from conditions such as overt or covert aneurysmakere right-sided in 60% and left-sided in 40%. The average
rupture, intraparenchymal RAA location, or irreparable re-size of RAAs subjected to surgical therapy was 1.5 cm, a
nal ischemia (based on multiple areas of infarction, orsize not significantly different from the unoperated RAA size
diminutive cortex with evidence of absent function); andof 1.3 cm P = .1).
two, unplanned nephrectomy resulting from technical fail- Arteriographic studies were obtained in all patients ex-
ures of the attempted renal artery reconstruction. Periopecept those experiencing overt rupture. Adequate studies
ative complications were assessed during the first 30 daywere available for 185 RAAs to allow accurate definition of
after surgery. Death was determined through hospital antheir morphometric features. RAAs were saccular in 79%,
office records as well as public databases. If the patient’svith 21% being fusiform; the latter usually were associated
cause of death could not be determined, it was not assumerth advanced renal artery medial fibrodysplasia. Calcifica-
that the patient did not die from the aneurysm. Such patientSon was evident in 69 RAAs, with the remaining 117 being
were excluded from the long-term follow-up data analysis.noncalcified. The aneurysm location along the renal artery

Follow-up data from existing medical records was sup-(Fig. 1) was classified in a manner similar to that defined by
plemented with information obtained in many instances byothers®> Most RAAs occurred at the bifurcation of or
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precluding renal revascularization included overt RAA rup-
ture (three patients), covert RAA rupture resulting in an

6
T

artery-to-vein fistula (two patients) (Fig. 6), renal cell car-
; cinoma (two patients), and end-stage ischemic nephropathy

4 (one patient). The average RAA size in all 33 patients

A, | '1 | undergoing nephrectomy was 1.6 cm, marginally larger than

2 3
5

‘ the 1.5 cm in those undergoing an arterial reconstruction
(P = .054). However, when considering only the 25 patients
undergoing a planned nephrectomy in comparison with
those who underwent a revascularization procedure, there

120 | were no significant differences in RAA size or location.
This suggests that factors other than anatomy may have
100 determined the feasibility of an arterial repair in this series.
3 Follow-up data, averaging 91 months after surgery or the
80 initial encounter for patients not undergoing surgery, were
S available in 145 patients. Outcomes in regard to combined
o 901 death or graft failure rates, as depicted by life table analysis,
L2 were good (Fig. 7). Only two thrombosed grafts were doc-
§ 40 1 umented. The mean lifespan for those with an aneurysmec-
= tomy with angioplastic closure, aneurysmectomy and by-
20 1 pass reconstruction, or nephrectomy was 108, 130, and 102
0 months, respectively, based on Kaplan-Meier estimates.

Perioperative complications included one case each of
postoperative hemorrhage requiring reoperation, deep ve-
nous thrombosis, pneumonia requiring reintubation, third-
degree heart block, and postoperative pancreatitis. Among
Figure 1. Location of renal artery aneurysms (RAAs) in each segmen- 39 routine postoperative angiograms obtained before dis-
tal division. Most RAAs occur at the main renal artery bifurcation. charge, four minor technical abnormalities and one major

arterial thrombosis were identified.

Among patients with an early successful repair, seven
involved the first-order renal artery branch, with the mostpatients had later technical abnormalities recognized that
common single location being at the main renal arteryrequired further intervention, including percutaneous anas-
bifurcation (60%). tomotic angioplasty a month or more after surgery (four

Surgical therapy was undertaken in 121 patients with 16&atients), early reoperation for graft thrombosis during the
RAAs (Fig. 2). Ninety-six patients underwent renal arteryfirst postoperative month (one patient), revision of a bypass
reconstructions with an aneurysmectomy. Operations invenous graft for aneurysmal change 23 years after surgery
cluded aneurysmectomy and angioplastic closure of th¢one patient), and percutaneous embolization for a stenotic
renal artery or reimplantation of a segmental renal artery (63egmental branch causing renovascular hypertension (one
patients) (Figs. 3, 4), aneurysmectomy and renal arterypatient).
reconstruction with a bypass graft (33 patients) (Fig. 5), and There were no deaths in the patients undergoing surgery,
planned nephrectomy (25 patients). Secondary nephrectongnd only one patient had postoperative renal failure requir-
was performed for early surgical failure after an attemptedng hemodialysis. Late postoperative deaths from causes not
revascularization (eight patients) as a result of a nonrecorinvolving RAA surgery or intrinsic renal disease occurred in
structable renal artery, early thrombosis of the repair, 038 patients during the 35-year period of follow-up.
excessive bleeding. There was no trend in terms of un- The mean preoperative blood pressure in patients under-
planned nephrectomy versus time. Late reoperations agoing surgery for RAA (excluding nephrectomies) was sig-
catheter-based interventions were uncommon (seven paificantly greater than their mean postoperative blood pres-
tients). The histologic character of the excised aneurysnsure P < .004), with a 94-month follow-up period in the 40
wall, available in 56 patients, revealed marked atherosclepatients in whom accurate blood pressure data were avail-
rotic changes (9 specimens), dysplastic changes (26 speable (Table 1). The postoperative serum creatinine value,
mens), and nonspecific fibrous changes (21 specimens). available in 49 of these patients, was within the normal

Among the 33 patients who underwent nephrectomyyrange. A substantial decrease in blood presser®&5(mm
there were 52 RAAs whose anatomic distribution was notHg) occurred in 25 patients, and 13 of 24 in whom the exact
significantly different from that of those undergoing an number of antihypertensive medications was known had a
arterial reconstruction procedure or of those being simplyreduction in the number of these drugs used after surgery
observed without surgical intervention. Obvious conditions(P < .001). The mode of repair, whether an aneurysmec-
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Renal artery location
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168 Paticnts
252 Renal Artery Ancurysms

Operative Observation
Treatment (47 Pts)
(121 Pts)
Planned Arterial Planned \\_ Observation of
Reconstruction  Nephrectomy Contralateral Aneurysm(s)
(96 Pts) (25 Pts) not Subjected 10
Operative Treatment
(14 Pts)
Figure 2. Clinical course of renal
o Y artery aneurysms encountered at the
Aneurysmectomy with Primary Aneurysmectomy ) . - .
Angioplasty Closure or Segmented with Bypass Graft Salutary Follow-up (14+47 Pts); No University of Michigan Hospital,
Renal Artery Reimplantation (33 Pts) Ruptures or Renal Failure, but 1965 to 2000.
Persistent Hypertension

{63 Pis) /

Secondary Nephrectomy for
Early Surgical Failure

(8 Pts)
Sccondary Arterial Sccondary Arterial
Reconstruction Reconstruction
Unsatisfactory Outcome (5 Pts) (2 Pts)

(1 Pt): Renal Failure \ \

Salutary Outcome (120 Pts); No renal Failure:
Imoroved Control of Hvoertension

tomy with angioplastic closure or a bypass, did not appeareconstructions, from 140/92 mm Hg to 135/78 mm Hg
relevant in terms of hypertension: both therapeutic interven{P < .05), with an average follow-up of 102 months.
tions resulted in significant reductions of blood pressure. However, no significant change in their antihypertensive

Of the 16 patients who underwent a nephrectomy and hathedication regimen occurred (see Table 1). The mean se-
preoperative and postoperative blood pressure measuraim creatinine level after surgery in the nephrectomy group
ments, 7 had a significant but lesser degree of blood presas 1.25 g/dL.

sure reduction compared with those undergoing arterial Among the 14 patients with bilateral RAAs who had

Figure 3. Aneurysmectomy and
primary angioplastic closure of the
renal artery. (A) Preoperative distal
subtraction angiography image of a
3.0-cm renal artery aneurysm. (B)
Postoperative digital subtraction an-
giography image showing the nor-
mal-appearing bifurcation without
evidence of stenosis.
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Figure 4. Renal aneurysmectomy and reimplantation of lower pole renal artery, with aneurysmectomy and
angioplastic closure of upper pole renal artery. (A) Preoperative digital subtraction angiography demonstra-
tion of segment 5 and 6 renal artery aneurysms. (B) Postoperative digital subtraction angiography appear-
ance of reimplanted lower pole artery without stenosis and normal-appearing upper pole segmental bifur-
cation (arrows).

unilateral repair, 11 had preoperative hypertension, and 5 ainderwent unilateral renal artery reconstruction without
them had a significant decrease in their blood pressure aftéreatment of their contralateral RAAs. The mean RAA size
surgery, from 150/91 mm Hg to 135/75 mm Hg € .001). inthose observed was smaller than in the surgical group (1.3
However, no significant reductions in the number of medi-vs. 1.5 cm), but the difference was not significantf .05).
cations occurred in this subgroup of patients who had therTheir location within the renal artery was similar to those
apy limited to unilateral arterial reconstructions. subjected to surgery. None of these RAAs were symptom-
There were 86 RAAs subjected to observation alone in 6&tic. After an average follow-up of 72 months, no RAA
patients, including the 14 patients already mentioned whaouptures among the nonoperative cases were documented.

Figure 5. Renal artery aneurysm excision and bypass in a patient with fiorodysplasia of the renal artery. (A)
Preoperative arteriogram documenting saccular aneurysm at the main renal artery bifurcation, with irregu-
larities of medial fibrodysplasia evident in the proximal renal artery. (B) Postoperative image of saphenous
vein bypass, with end-to-end anastomosis of the upper pole artery and end-to-side implantation of the
lower pole (arrows).
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that the efficacy of surgical repair was not simply due to a
more intensive or better antihypertensive regimen during
- follow-up. The long-term benefits of improved hypertension
control in these patients are difficult to quantify. However,
this effect must be considered potentially important in that
hypertensive sequelae are insidious and the complications
often permanent.

Numerous theories have been put forth to explain the
relation of RAAs to hypertension, including mechanical
kinking or twisting of the renal artery with altered renal
blood flow; embolization from the RAA to the distal paren-
chyma; and coexistent renal stenosis. All of these may be a
cause of secondary renin-mediated hypertension. It is im-
possible to confirm or refute the proposition that mechanical
flow alterations alone accounted for blood pressure eleva-
tions in our patients with RAAs. It would seem logical that
renal artery kinking and low blood flow alterations should
be related to RAA size, with larger aneurysms more likely
to cause greater blood pressure elevations. However, most
RAAs in this series were smahq2.0 cm) and a correlation
of size to blood pressure elevation was not apparent. Distal
thromboembolism is a possibility, but most kidneys visual-
ized by angiography did not show distal infarction. Micro-
embolism is another possibility, but one would expect evi-
dence of macroscopic infarction with decreased renal
function over time, and this was not observed in our pa-
tients. Other reports have suggested that hypertension in the
setting of RAAs is due to concurrent renal artery stend$es.

In the present series, renal artery stenosis was documented
in a few patients by angiography, and these patients under-

Figure 6. An unreconstructable renal artery with a complex ruptured .
renal artery aneurysm. A primary nephrectomy was performed withan ~~ WeNt bypass reconstructions of the renal artery. The blood

excellent outcome. (A) Arterial phase digital subtraction angiography pressure response and the reduction in antihypertensive
image of a large ruptured inferior pole renal artery aneurysm communi- medications in this latter group of patients were similar to
cating with an adjacent vein. (B) Venous phase exhibiting rapid filling of those undergoing aneurysmectomy and renal artery recon-

the inferi ith contrast. . .
© ineriorvena cava with contras struction without a bypass (see Table 1).

The population demographics of patients with RAAs are
uite different than the usual patient with macroscopic
neurysms in other locations. Surprisingly, few aneurysms
xhibited marked arteriosclerotic changes. Prior reports
suggested that arteriosclerosis in these aneurysms is a sec-
ondary rather than a primary phenomenorr. Arterial fi-
DISCUSSION brodysplasia, the etiology of which is not fully understood,

was the most prevalent vascular disease associated with
Renal artery aneurysms are a relatively uncommon entit)RAAs in this series. This may have accounted for the
whose clinical features and optimal management have ngiredominance of women in this experience. The underlying
been substantiated by a large experience in the earlier litearterial matrix disruption known to exist in these dysplastic
ature. The present series documents the safety, efficacy, aaderies is likely to lead to aneurysmal formation, especially
durability of surgical therapy for RAAs. One of the most at branchings where discontinuities in the internal elastic
important findings of this study was the unanticipated redamina are common, even in healthy persons. An unusual
duction in hypertension in conjunction with fewer antihy- number of the women in this series were also multiparous.
pertensive medications in patients who underwent aneuryduring the latter stages of gestation, an alteration in hor-
mectomy and renal artery reconstruction. Prior reports havenone and enzyme activity contributes to the normal biolog-
suggested this finding, although statistical confirmation hagcal processes of tissue relaxation necessary for parturition.
been lacking=%8!In the present series, patients with It may be hypothesized that sustained release of these ma-
unoperated RAAs had no change in hypertension over timé&ix-altering substances during the latter stages of pregnancy
despite later medication changes. This supports the tenetredisposes to the formation of RAAs by causing irrevers-

No difference in blood pressure was noted between the fir
encounter and most recent follow-up at an average of 9
months (155/94 vs. 153/88 mm HE;> .05).
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Figure 7. Life table of event-free survival in patients undergoing surgical therapy. Small dashed line
represents renal artery aneurysm exclusion and bypass. Solid line represents angioplastic closure and
segmental artery reimplantation. Long dashed line represents nephrectomy. No significant difference was
noted between these modes of therapy in long-term event-free outcome. Beyond 250 months, only nine
patients had follow-up among all groups, and comparison is not valid.

ible changes, especially in elastic tissues of arterial bifur- The decision to repair a RAA should be based on several
cations, although no direct evidence of such has beefactors, including patient age, gender, anticipated pregnancy

forthcoming.

in female patients, and the anatomic features of the RAA,

Table 1. RENAL ARTERY ANEURYSM OUTCOMES

First Encounter or
Preoperative Blood

Postoperative or
Most Recent Blood

First Encounter
or Preoperative

Postoperative or

Most Recent

Therapy Pressure (mm Hg) Pressure (mm Hg) Medication Number  Medication Number
Aneurysmectomy with angioplastic 150/90 139/78*t 1.9 1.0*
reconstruction (32 pts)
Aneurysmectomy with renal artery 164/98 121/74*t 2.0 0.8*
bypass (8 pts)
Nephrectomy (16 pts) 140/92 135/78*F 1.6 0.9
Nonoperative (7 pts) 155/94 153/88 1.0 1.25

*P < .01, t test, vs. preoperative blood pressure or number of medications in same treatment group.
T P < .01, t test, vs. postoperative reading in nonoperative group.

Number in parentheses represents patients in whom accurate information was available regarding preoperative and postoperative blood pressures and medications.
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including its size. Of these, size is the most often debatedsalutary outcome warrant mention. First, all patients have a
Some suggest that no surgical therapy is necessary if tHambar roll placed to accentuate lumbar lordosis and facil-
RAA is smaller than 2.0 cri.® Others have documented itate renal exposure. A transverse umbilical incision and
rupture of aneurysms smaller than 2.0 t/:**No signif-  transperitoneal approach is favored, with fixed retractors to
icant size differences existed in our patients with nonoperaid in providing stable right or left medial visceral rotations
ated RAAs compared with those treated surgically. Thisas needed. The proximal renal artery and branches beyond
suggests that most of these patients were offered surgicthe RAA are judiciously dissected free enough to be con-
therapy based on presenting symptoms, uncontrolled hypetrolled with microvascular Heifetz clips. It may be neces-
tension, or a presumed risk of rupture. An isolated RAAsary to mobilize the kidney from its retroperitoneal position
smaller than 2 cm in a man is unlikely to rupture. However,and approach the RAA from behind when the aneurysm
the long-term benefit of reduced blood pressure and easi@ffects a posterior branch of the renal artery. Before inter-
medication management of hypertension, if present in suchupting renal blood flow, systemic anticoagulation with
a patient, raises the question of whether the absolute RAAntravenous sodium heparin (150 U/kg) is established.
size should be the deciding factor regarding surgery ofCooled (4°C) renal perfusate, rendered hypertonic by the
nonsurgical management. Our bias is that it should not beaddition of mannitol to lactated Ringer solution, is used in
Rupture of RAAs is unlikely in most patient§-** Al most cases to cool the kidney and reduce the risk of acute
though some consider RAA calcification to be protective oftubular necrosis. If more than 30 minutes of ischemic time
rupture, no correlation between RAA calcification and riskis needed for the reconstruction, repeated cooling of the
of rupture was evident in this series or in most previouskidney should take place.
reports’™** Although acute RAA rupture affected three  Certain limitations apply to this review of our experience.
patients in this series, none was known to have a RAADespite long-term follow-up in 86% of the patients, we
before the rupture occurred. Rupture has historically beewould not contact some patients for contemporary assess-
associated with a high death rate, especially during pregments, and poor outcomes cannot be excluded in these
nancy> In nonpregnant patients, RAA rupture is likely to patients. Further, although the conclusions proposed here
be associated with death in less than 10% of cases. Althougdre well supported, this was not a prospective randomized
all three patients experiencing RAA rupture in this seriesstudy. It was also assumed that in patients with no further
lost their kidney, none died. Anecdotal reports suggest thasurgical procedures and good control of blood pressure,
nephrectomy is not always a certain outcome a RAA rup-arterial reconstructions were patent. It is possible that a few
ture® and attempts at kidney salvage in properly selectef these reconstructions have failed anatomically. However,
patients experiencing rupture are justified. it is neither safe nor cost-justified to subject patients to
The relative lack of serious comorbidities in patients with yearly arteriography solely for surveillance, and it would be
RAAs accounts for the low perioperative complication ratesimilarly prohibitively expensive to subject them to re-
as well as the absence of perioperative deaths in mogieated magnetic resonance angiography for such a purpose.
surgical serie$”**However, given the technically demand- ~ Catheter-based intervention advances are increasing rap-
ing nature of surgery for RAAs, they should be treated byidly in all realms of vascular surgery. However, given the
surgeons who have demonstrated expertise in renal artegnatomic complexity and size and the unforgiving quality of
reconstructive procedures. Even though we have considethe renal artery, it is unlikely that endovascular therapy of
able experience with treating RAAs, eight of our patientsRAAs will become a popular or safe treatment modality in
underwent an unplanned nephrectomy secondary to techrthe near future. There are notable exceptions, however.
cal complications during attempted revascularization. Thigviain renal artery saccular aneurysms that have a small neck
outcome was suboptimal. Fortunately, none of these pahave been successfully coil embolized and excludéelr-
tients suffered long-term chronic renal failure or neededher, endovascular therapy has a role in the treatment of
hemodialysis, with an average 120-month follow-up. distal renal artery branch aneurysms by embolization, with
Various surgical techniques for treating RAAs have beerthe therapeutic goal of limited renal infarction with elimi-
described ™’ We undertook in situ aneurysmectomy and nation of the aneurysm. This adjunct therapy was used in
revascularization in all but one of these patients. Wherone patient in the current series with good results.
carefully undertaken, such a direct approach carries the least Our experience supports the repair of RAAs 1.0 cm or
risk of damage to the kidney or ureter. Excluding the mostarger in patients with difficult-to-control hypertension.
distal and complex RAAs, which might be best treated by exOther patients with incidentally discovered 1.0- to 1.5-cm
vivo repairs>®1’most other RAAs are accessible for repair RAAs without hypertension may be followed up by spiral
in situ. No major differences were noted in terms of long-computed tomography or magnetic resonance imaging ev-
term patency or need for secondary interventions betweeery 1 to 2 years. Most aneurysms 1.5 to 2.0 cm and all those
the patients who had aneurysmectomy and bypass verslarger than 2.0 cm, regardless of blood pressure status,
those who had aneurysmectomy and primary angioplastishould be treated surgically if their anatomic character
closure of the renal artery. suggests a relatively noncomplex renal artery reconstruction
Several technical points that we consider critical to aand the procedure is undertaken by a surgeon experienced in
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renal artery interventions. The most important indication forl5. Cohen JR, Shamash FS. Ruptured renal artery aneurysm during preg-
surgical repair appears to be the presence of Concurreng rl]_ir(]:(r:gi.xjF\ilaéceri;gt519§7;l\liftallgt5egén A, et al. Ruptured renal artery
hypertension an_d female ge,nd?r’ Wlth, size a relative bU% . aneurysm ’during pregne;ncy: successt;I ex si.tu repair and autotrans-
secondary consideration. It is impossible to say whether pantation. J vasc Surg 2001;33:188-190.

early surgical repair is better in the long term than aggresi7. oka TA, Kitajima K, Akiyama K, et al. Ex vivo surgery for renal
sive medical management for RAAs smaller than 2.0 cm  artery aneurysms. Int J Urol 1996; 3:421-425.

and hypertension until a prospective long-term study can pé8. Karkos CD, D'Souza SP, Thqmpson _GJ,‘et aI._ Renal artery aneurysm:
done. Further, whether aggressive medical management of E:;%%szxlgﬁa{xztg dcg\lges?gﬂ'rzgaggggz"ltgzgﬁsfzr\igt.'on of renal
associated hypertension will alter the natural history of

RAAs remains to be determined. In patients who have had

surgical repair of a RAA, postoperative imaging is recom-__ ]

mended to detect technical problems necessitating earfPiScussion

corrective endovascular or surgical therapy. Postoperative o .

. DR. GREGORIOA. SICARD (St. Louis, Missouri): | congratulate Dr. Henke
yearly fOIIOW'Up ShO_UId mCIUd_e bI_OOd pressure _measure'for an excellent presentation and the University of Michigan, Section of
ment and renal function determination. The durability of theyascular Surgery, headed by Dr. Stanley. This excellent work represents
salutary outcomes of surgical intervention for RAAS is another important contribution from a group that has established the rules

excellent, and it is the standard by which other therapieder managing visceral artery aneurysms.

should currently be judged. Almost 20% of your series had bilateral renal artery aneurysms. What
criteria did you use to recommend bilateral aneurysm repair versus ipsi-
lateral repair and follow-up of the contralateral aneurysm? You have

Acknowledgment already addressed the issue of how you follow-up these patients with spiral
CT scans.
The authors thank M. Proctor for statistical assistance. About 27% of your patients underwent renal artery reconstruction. What

conduit did you prefer? Your group has published previously on problems
related to saphenous vein dilatation, especially in the pediatric population.
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The majority of renal artery aneurysms will continue to be managedgiameter for repair of renal artery definitions be reduced to 1 centimeter in
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) . ) Sicial effect of repair to hypertension, again, time will tell, particularly with
made safe and effective repair of renal artery aneurysms possible. Th ; ) . .

- L ; the newer, more effective anti-hypertensive agents in some of these pa-
beneficial effect of renal artery aneurysm repair is potentially the most

. S ) tients with smaller aneurysms, whether they will have the long-term benefit
important contribution of this study. . )
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Belzer, M.D., has now been performed in more than 100 patients, therocedure in a carefully selected patient.



